Critical evaluation of human blastocysts for assisted reproduction techniques and embryonic stem cell biotechnology.
Critical examination of 30 blastocysts by transmission electron microscopy (TEM) reveals cellular features not usually evident, including abnormalities of cell structure and aberrations such as multinucleation, internal fragmentation, phagocytic or degenerating cells. Invariably, such blastocysts are inactive and delay or fail to expand and hatch in vitro. Hatching seems to be a major problem in ageing blastocysts due to inactivity of the surface epithelium of trophoblast cells that do not stretch and expand. These lack surface microvilli and contractile tonofilaments that anchor on to specialized cell junctions such as desmosomes. Trophoblast expansion and consequent thinning of the zona is a prerequisite to proper hatching aided by the hydrostatic pressure in the blastocoele and by specialized cells at hatching points. Proper assessment of the inner cell mass is required if a healthy population of cells is to be harvested for embryonic stem cell culture. An inactive blastocyst is obviously not good material and could have a defective inner cell mass (ICM). Normally approximately 3-5% of cells are mitotic in blastocysts and arrested cell division is also an indicator of inactivity. An attempt has been made to evaluate blastocyst internal structure for both assisted reproduction techniques and embryonic stem cell biotechnology.